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(54) DIFFRACTION GRATING PLOTTER 

(57)Abstract: 

PURPOSE: To provide a small-sized, lightweight, 
highly precise diffraction grating plotter in which the 
pattern can be varied by providing an optical element 
having a structure for transmitting and diffracting one 
of branched laser beams and making the other 
directly incident on a photographic plate, and imaging 
(crossing) two laser beams. 
CONSTITUTION: A laser beam 3 incident on an 
exposure head 7 is branched by a half mirror 10, in 
which a laser beam 31 is directly incident on a 
photographic plate 1 , and a laser beam 32 is incident 
on a diffraction optical element 13 for imaging 
(crossing) two luminous fluxes, and incident on the 
same position as the beam 31 on the photographic 

plate 1 by the transmission diffraction in the diffraction optical element 13. The half mirror 
10 is placed on a movable stage 11 moving within the exposure head 7, and the 
movement in the optical axial direction of the stage 1 1 is controlled by a controller, 
thereby, the incident position (incident angle) of the beam 32 on the diffraction optical 
element 13 can be changed. The diffraction optical element 13 has a function for 
transmitting and diffracting the incident beam 32 so as to be regularly incident on the same 
position on the photographic plate 1. 



LEGAL STATUS 

[Date of request for examination] 1 5.03.2002 

[Date of sending the examiner's decision of 31 .08.2004 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAA 7/5/2007 



Searching PAJ 



Page 2 of 2 



rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



http://wwwl9ipdl.inpit.gojp/PAl/result/detail/main/wAAARZaGAsDA40833 



7/5/2007 



JP,08-335026,A [CLAIMS] 



1/1 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The X-Y stage to which the dry plate which applied sensitive material is laid, and 
the dry plate concerned is moved based on the arrangement data of a diffraction grating, (b) The 
laser light source which generates a laser beam, and the shutter which receives the laser beam 
from (c) laser light source, and controls exposure and un-exposing by the closing motion, (d) An 
optical branching means to branch to two the laser beam which passed the shutter, (e) The 
optical element to which the same location is made to carry out incidence of the two laser 
beams from an optical branching means on said dry plate, (f) It has the control means which 
controls migration of an X-Y stage, and closing motion of a shutter, respectively. By 2 flux-of- 
light interference of a laser beam^hile-being-the-diffraetedHight-study-component-whieh-has-the- 
function to which exposure production of the abbreviation dot-like diffraction grating is carried 
out on a dry-plate front face, and transmission diffraction of at least one laser beam to which 
the optical element (e) branched is carried out in the diffraction-grating plotter arranged to a 
request The diffraction-grating plotter characterized by being the configuration which the above 
(d) and (e) are stored in one unit, and said whole unit rotates centering on a shaft vertical to an 
X-Y stage (a) by the control means (f). 

[Claim 2] The diffraction-grating plotter according to claim 1 which is a beam splitter to which an 
optical branching means (d) branches to two of the laser beam to penetrate and the laser beam 
to reflect carries a beam splitter or a mirror in the movable stage where it moves within said 
unit, and is characterized by changing the decussation include angle of the laser beam on the 
front face of a dry plate to arbitration by modulating the optical path of a near laser beam to 
reflect. 

[Claim 3] Said optical branching means is carried in the movable stage where it moves within 
said unit using the diffraction grating by which the diffraction-grating eel from which the pitch of 
plaid differs in arbitration for every eel has been arranged as an optical branching means (d). By 
migration of said stage The diffraction-grating plotter according to claim 1 characterized by 
modulating the optical path of two laser beams which branch by changing into arbitration the 
diffraction-grating eel in which a laser beam carries out incidence, and changing the decussation 
include angle of the laser beam on the front face of a dry plate to arbitration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment (plotter) which produces the 
pattern which consists of an abbreviation dot-like diffraction grating by 2 flux-of-light 
interference of a laser beam about the equipment which produces the diffraction-grating pattern 
formed by arranging a detailed diffraction grating (grating) in every eel (dot) on the surface of a 
substrate. 
[0002] 

[Description of the Prior Art] The approach represented by JP.60-1 56004.A, JP,2-72319,A, 
JP,5-72406,A, etc. by these people is well-known as an approach of obtaining the display which 
arranges to a request two or more very small dots which consist of a diffraction grating on the 
surface of a substrate, and consists of a diffraction-grating pattern by 2 flux-of-light 
interference of coherent light (laser beam). 

[0003] These approaches are the approaches of producing the pattern which its pitch, direction, 
and optical reinforcement are changed suitably, carries out exposure record one after another, 
and consists of a meeting of a diffraction-grating dot (eel) the very small interference fringe 
(diffraction grating) which both laser beams are made to interfere and is formed in each dot by 
making two laser beams cross on sensitive material, and exposing per dot. 
[0004] An interference fringe (diffraction grating) changes the pitch (inverse number of spatial 
frequency) with the include angle of the 2 flux of lights which carry out incidence to sensitive 
material, and the direction of an interference fringe (diffraction grating) changes it according to 
the direction as for which the 2 flux of lights carry out incidence. At the time of observation of 
the produced pattern, said direction is related in the direction which is in sight by the color 
which is visible as for said pitch, respectively. Moreover, the optical reinforcement in the case of 
exposure will change the depth of an interference fringe, and will be related as visible brightness 
at the time of observation. 

[0005] There is a problem as shown below, respectively in the above-mentioned production 
approach. 

(1) When changing suitably the pitch and the direction of a JP.60-156004.A diffraction grating, it 
is necessary to move optical system (exposure head) suitably each time. By this approach, the 
cylinder front face is equipped with the dry plate, and it will call at the both sides of the 
revolution of said cylinder, and the horizontal migration (shaft orientations of a cylinder) of an 
exposure head in modification of an exposure part. A rotation will also need migration of an 
exposure head in addition to horizontal migration, and the include angle (the direction of a 
diffraction grating) which two laser beams intersect by rotation will be changed. The exposure 
head possesses the optical system (image formation system which consists of a meeting of two 
or more optical lenses and to which image formation of the two laser beams is carried out) of a 
comparatively complicated configuration in the interior, and is a heavy, comparatively large 
configuration. Therefore, after migration of an exposure head, the latency time long for periodic 
damping is not only needed, but it is [ of an oscillation ] easy to be influenced from the outside. 
For this reason, it has the problem production of a pattern not only takes long duration, but that 
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stability is not good, either and a uniform (accurate) diffraction grating is hard to produce it. 
[0006] (2) By the JP,2-72319,A book approach, there is a problem that branch a laser beam in 
one reference beam and two or more body light, and the utilization effectiveness of light is low 
since the pitch of the diffraction grating which a reference beam and one selected body light are 
made to cross, and is produced is decided (the body light which is not chosen becomes a lost 
part). In addition, while it is difficult to make optical reinforcement of each body light into 
homogeneity, it also has the problem that the tuning for making a laser beam (each two or more 
body light and reference beam) intersect homotopic is difficult. Moreover, since optical system is 
complicated, the whole optical system summarized to one unit as an exposure head cannot be 
controlled freely, but the X-Y stage which laid the photographic sensitive film (dry plate) is 
moved by computer control in modification of an exposure part (and include angle which two 
laser beams intersect). Furthermore, about three are a limitation from the problem of the 
utilization effectiveness of the arrangement of optical system also with the spatial number which 
branches a laser beam, or light Therefore, the class of pitch of a diffraction grating will be 
restricted to about three kinds, and after that a pattern is diversified, it will receive a limit. 
[0007] (3) It is modulating the optical path of body light using a movable mirror in the 
predetermined direction in order to make the include angle which carries out incidence to a dry 
plate change into arbitration, in case the diffraction-grating plotter indicated by the JP,5- 
72406.A book official report operates one in the laser beam which branched to two as a body 
light, in order to diversify a pattern (class of pitch of a diffraction grating). Also in this approach, 
the X-Y stage which laid the dry plate is moved by computer control in modification of an 
exposure part from the reasons of the configuration of an exposure system. The include angle 
(the direction of a diffraction grating) which two laser beams intersect rotated theta stage in 
which the dry plate was laid by computer control, and is changed. That is, by this approach, the 
exposure part and the direction of a diffraction grating are changed by migration of the X-Y- 
theta stage in which the dry plate was laid. By this approach, it must adjust so that the center of 
rotation of theta stage and the decussation location of a laser beam may be in agreement, and 
the burden will increase. 
[0008] 

[Problem(s) to be Solved by the Invention] As described above, on each conventional technique, 
it has the respectively peculiar problem, and in order to use equipment (plotter) as a compact, it 
has the problem weight not only increases, but that a lens with a short focal distance is required, 
and the profile of a diffraction grating is not asked according to aberration, as a lens used for 
optical system with it. 1 exposure head part of this invention is small and lightweight, it is a 
simple equipment configuration, can change the decussation include angle of the 22 flux of light 
into arbitration, and diversification of a pattern is free, and there are few burdens of 3 tuning, 
and it aims at offering the diffraction-grating plotter with which the highly precise profile of 4 
each can produce a diffraction grating [ ****.] continuously. 
[0009] 

[Means for Solving the Problem] Namely, the diffraction-grating plotter of this invention 
according to claim 1 (a) The X-Y stage to which the dry plate which applied sensitive material is 
laid, and the dry plate concerned is moved based on the arrangement data of a diffraction 
grating, (b) The laser light source which generates a laser beam, and the shutter which receives 
the laser beam from (c) laser light source, and controls exposure and un-exposing by the closing 
motion, (d) An optical branching means to branch to two the laser beam which passed the 
shutter, (e) The optical element to which the same location is made to carry out incidence of the 
two laser beams from an optical branching means on said dry plate, (f) It has the control means 
which controls migration of an X-Y stage, and closing motion of a shutter, respectively. By 2 
flux-of-light interference of a laser beam While being the diffracted-light study component which 
has the function to which exposure production of the abbreviation dot-like diffraction grating is 
carried out on a dry-plate front face, and transmission diffraction of at least one laser beam to 
which the optical element (e) branched is carried out in the diffraction-grating plotter arranged 
to a request The above (d) and (e) are stored in one unit, and it is characterized by being the 
configuration which said whole unit rotates centering on a shaft vertical to an X-Y stage (a) by 
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the control means (f). 

[0010] A diffraction-grating plotter according to claim 2 is a beam splitter to which an optical 
branching means (d) branches to two of the laser beam to penetrate and the laser beam to 
reflect, carries a beam splitter or a mirror in the movable stage where it moves within said unit, 
and is characterized by changing the decussation include angle of the laser beam on the front 
face of a dry plate to arbitration by modulating the optical path of a near laser beam to reflect. 
[001 1] A diffraction-grating plotter according to claim 3 as an optical branching means (d) Said 
optical branching means is carried in the movable stage where it moves within said unit using the 
diffraction grating by which the diffraction-grating eel from which the pitch of plaid differs in 
arbitration for every eel has been arranged. By migration of said stage By changing into 
arbitration the diffraction— grating eel in which a laser beam carries out incidence, the optical 
path of two branched laser beams is modulated, and it is characterized by changing the 
decussation include angle of the laser beam on the front face of a dry plate to arbitration. 
[0012] 

[Function] Since the optical element to which image formation (decussation) of the two laser 
beams is carried out is a diffracted-light study component, it is lightweight and small compared 
with the conventional lens. 

[0013] Transmission diffraction only of one of the laser beam to which said optical element 
branched is carried out, and the structure of an exposure head (unit) becomes it still simpler that 
the laser beam of another side is a configuration which carries out incidence to a direct dry 
plate. 

[001 4] Since it is structure lightweight [ an exposure head (unit) ] and simple, after making it 
rotate to a dry plate, the latency time long for periodic damping is not needed, and it is hard to 
be influenced of an oscillation from the outside. 

[0015] Since the optical path of a laser beam is modulated by the movable stage where it moves 
within an exposure head (unit), the decussation include angle of the 2 flux of light can be 
changed into arbitration. 
[001 6] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. Drawing 1 is the schematic diagram showing the example of a configuration of the 
diffraction-grating plotter by this invention. Namely, X-Y stage 2 to which the dry plate 1 which 
applied the sensitive material for forming a diffraction grating is laid, and the dry plate 1 
concerned is moved, The laser light source 4 which generates a laser beam 3, and the shutter 5 
which receives the laser beam 3 from the laser light source 4, and controls exposure / un- 
exposing by the closing motion, After branching to two the laser beam 3 reflected by the mirror 6 
which reflects the laser beam 3 which passed the shutter 5, and the mirror 6, The exposure head 
7 which has the function to which the same location is made to carry out incidence of the 
branched laser beam on a dry plate 1 at an angle of arbitration, The revolution driving gear 8 
made to rotate the exposure head 7 centering on a shaft vertical to a dry plate, Based on the 
production data of a pattern, it consists of controllers 9 which are the control means which 
control the revolution driving gear 8 of closing motion / exposure head 7 of the migration and 
the shutter 5 of X-Y stage 2 etc., respectively. 

[001 7] <Example 1 > drawing 2 and dr awin g 3 are the cross-section explanatory views showing 
the circumference of the exposure head 7 including the optical axis of a laser beam 3. Namely, 
the laser beam 3 which carried out incidence to the exposure head 7 With the half mirror 10 
which is an optical branching means, it is divided into the laser beam 31 to penetrate and the 
laser beam 32 to reflect, carry out incidence of the laser beam 31 to the direct dry plate 1, and a 
laser beam 32 goes via a mirror 1 2. Incidence is carried out to the diffracted-light study 
component 13 which is an optical element to which image formation (decussation) of the 2 flux 
of lights is carried out, and incidence is carried out to the laser beam 31 and homotopic on a dry 
plate 1 by the transmission diffraction in the diffracted-light study component 13. 
[0018] Here, the half mirror 10 is laid in the movable stage 11 which moves in the inside of the 
exposure head 7, and the incidence location (whenever [ incident angle ]) to the diffracted-light 
study component 13 of a laser beam 32 can be changed by carrying out migration control of said 
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stage 1 1 in the direction of an optical axis by the controller 9. 

[0019] The diffracted-light study component 13 has the function to which transmission 
diffraction of the laser beam 32 which carried out incidence is carried out so that the homotopic 
on a dry plate 1 may be made to always carry out incidence. 

[0020] Therefore, as shown in drawing 2 - draw ing 3 , by actuation of the movable stage 11, the 
optical path of a laser beam 32 can be modulated and the decussation include angle of the 2 flux 
of lights on a dry plate 1 can be changed into arbitration. 

[0021] There is relation like the following type to the incident angle of the 2 flux of lights of a 
laser beam and the diffraction grating formed. 
Lambda=d (sinalpha-sintheta) 

theta is [ here, ] the pitch (inverse number of spatial frequency) of the diffraction grating in 
which the wavelength of a laser beam and d are formed for lambda, and alpha is whenever [ to 
the dry plate 1 of a laser beam 32 / angle-of-incidence ] whenever [ to the dry plate 1 of a laser 
beam 31 / angle-of-incidence ]. 

[0022] In this example, the pitch of the diffraction grating in which alpha is formed since it is 
fixed is changed into arbitration depending on theta. 

[0023] Drawing 4 is the strabism explanatory view showing the optical path of the laser beam to 
a dry plate 1 from the exposure head 7 in this example. All the laser beam 3 which carried out 
incidence, and laser beams 31-32 after branching are on a field 60, and the diffraction grating 
formed serves as plaid of a direction vertical to the line by which a field 60 and the front face of 
a dry plate 1 cross. 

[0024] Even if it rotates this system for the optical path of a laser beam 3 (and 31) to a 
revolving shaft at this time, the relative relation of the illustrated system is maintained and the 
direction of the diffraction grating formed on a dry plate 1 will be decided depending on a 
revolution of a field 60. 

[0025] Therefore, a field 60, i.e., an exposure head, can be rotated by controlling the revolution 
driving gear 8, the plane of incidence to the dry plate 1 of a laser beam 31 -32 can be changed, 
and since the sense of the diffraction grating formed turns into sense vertical to a field 60, the 
diffraction grating of the direction of arbitration is producible. 

[0026] As mentioned above, in the diffraction-grating plotter of this invention, 2 flux-of-light 
interference of a laser beam 31-32 is performed by one closing motion of a shutter 5, and the 
diffraction grating of the shape of one dot is produced on a dry plate 1. 

[0027] Therefore, the article which consists of a diffraction grating is producible by opening and 
closing a shutter 5, determining the pitch and direction of a diffraction grating based on the data, 
and performing these actuation continuously automatically by the controller 9, since X-Y stage 
2, and the revolution driving gear 8 and a stage 1 1 are moved or rotated so that this may be 
realized, reading the data beforehand prepared for every dot. 

[0028] An example of the diffracted-light study component 13 is shown in drawing 5 . In this 
drawing, the diffracted— light study component 13 consists of a diffraction grating of the shape of 
a straight line from which the pitch is changing gradually, and (whenever [ incident angle ]), and 
transmission diffraction is carried out, and it depends for said pitch on the include angle to the 
diffracted-light study component 13 of the laser beam 32 after branching which carries out 
outgoing radiation. [ incidence ] 

[0029] The other examples of the diffracted-light study component 13 are shown in drawing 6 . 
In this drawing, a diffracted-light study component is the configuration that two or more 
diffraction-grating eels 14 arranged, and have been arranged. Although, and transmission 
diffraction is carried out and the pitch of a diffraction grating is decided in each eel 1 4 depending 
on the include angle to the diffracted-light study component 13 of the laser beam 32 after 
branching which carries out outgoing radiation corresponding to each location, within each eel 14, 
it is a fixed pitch. [ angle of incidence ] 

[0030] With the above diffracted-light study components 13, since the incidence location on a 
dry plate 1 is designed so that it may not change even if the incidence location (whenever 
[ incident angle ]) of the laser beam 32 after branching to the diffracted-light study component 
13 changes, change of an above incidence location (whenever [ incident angle ]) turns into 
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change of whenever [ to a dry plate 1 / incident angle ] (decussation include angle of the 2 flux 
of light). 

[0031] Loss of laser light decreases by using things of high diffraction efficiency, such as a 
holographic optical element of the phase modulation mold containing a blazed mold, as a 
diffracted-light study component 1 3. 

[0032] <Example 2> drawing 7 and drawing 8 are the cross-section explanatory views showing 
the circumference of the exposure head 7 including the optical axis of a laser beam 3 in another 
example of this invention. Namely, the laser beam 3 which carried out incidence to the exposure 
head 7 By the beam splitter 40 which is an optical branching means, it is divided into the laser 
beam 31 to penetrate and the laser beam 32 to reflect, carry out incidence of the laser beam 31 
to the direct dry plate 1, and a laser beam 32 goes via a mirror 12. Incidence is carried out to 
the diffracted-light study component 1 3 which is an optical element to which image formation 
(decussation) of the 2 flux of lights is carried out, and incidence is carried out to the laser beam 
31 and homotopic on a dry plate 1 by the transmission diffraction in the diffracted-light study 
component 13. 

[0033] Here, the mirror 12 is laid in the movable stage 11 which moves in the inside of the 
exposure head 7, and can change the incidence location (whenever [ incident angle ]) to the 
diffracted-light study component 13 of a laser beam 32 by carrying out migration control of said 
stage 1 1 in the direction of an optical axis by the controller 9. 

[0034] The diffracted-light study component 1 3 has the function to which transmission 
diffraction of the laser beam 32 which carried out incidence is carried out so that the homotopic 
on a dry plate 1 may be made to always carry out incidence. 

[0035] Therefore, as shown in drawing 7 - drawing 8 , by actuation of the movable stage 1 1, the 
optical path of a laser beam 32 can be modulated and the decussation include angle of the 2 flux 
of lights on a dry plate 1 can be changed into arbitration. 

[0036] <Example 3> drawing 9 and drawing J 0 are the cross-section explanatory views showing 
the circumference of the exposure head 7 including the optical axis of a laser beam 3 in another 
example of this invention. That is, incidence of it is carried out to the diffraction grating 50 
formed in the diffraction-grating array 51 which is an optical branching means, a laser beam 3 
branches to the laser beam 30 which is the zero-order diffracted light (transmitted light), and the 
laser beam 31-32 which is the primary [ **] diffracted light, and the laser beam 30 which is not 
used for exposure interference is shaded with a gobo 52, and it carries out incidence of the laser 
beam 31-32 to the homotopic on a dry plate 1 via the diffracted-light study component 13-14, 
respectively. 

[0037] Here, the diffracted-light study component 13-14 arranges the same component to the 
symmetry to the optical axis of a laser beam 3. 

[0038] The diffraction-grating array 51 is the configuration that two or more arrangement of the 
diffraction grating 50 from which spatial frequency (pitch) differs was carried out, as shown in 
drawing 6 . 

[0039] The diffraction-grating array 51 is laid in the movable stage 11 which moves in the inside 
of the exposure head 7, and position control is carried out by the controller 9. The diffraction 
grating from which the diffraction grating 50 in which a laser beam 3 carries out incidence can be 
changed, and spatial frequency (pitch) differs by it 50 In order to diffract light at an include angle 
which is different in the laser beam 3 which carries out incidence (every primary [ **] two 
diffracted lights), Incidence of the laser beam 31-32 which could change the incidence location 
(incidence include angle) to the diffracted-light study component 13-14 of a laser beam 31-32, 
and was diffracted by the diffracted-light study component 1 3-1 4 is carried out to the 
homotopic on a dry plate 1 , and it always comes to intersect it. 

[0040] Therefore, as shown in drawing 9 - drawing 10 , by actuation of the movable stage 1 1, the 
optical path of a laser beam 31-32 can be modulated, and the decussation include angle of the 2 
flux of lights on a dry plate 1 can be changed into arbitration. 

[0041] In addition, this invention is not limited to the example mentioned above, and even if it 
makes it illustrate below, it can be carried out similarly. 

(a) What is necessary is just to branch efficiently not only the example that uses half mirror 10, 
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beam-splitter 40, and a diffraction grating 50 but light or more to two as an optical branching 
means. 

(b) An optical branching means may be laid in a stage controllable as a relative include-angle 
change not only to when making it move linearly by the stage 1 1 but to the laser beam 3 which 
carries out incidence. In this case, when using a half mirror like drawing 2 as an optical branching 
means, whenever [ angle-of-reflection / of the laser beam 32 to reflect ] changes, and it is 
dependent on it with include-angle change of a half mirror, and it is an incidence location 
(whenever [ incident angle ] will change and it becomes like the example mentioned above 
controllable [ whenever / incident angle / of the 2 flux of lights to a dry plate 1 ].) to the 
diffracted-light study component 13. 

(c) The spatial frequency of a diffraction grating may be changed and used by making an acoustic 
wave (a supersonic wave being included) spread, using as a diffraction grating into a sound 
optical element, as an optical branching means, and controlling the frequency of this acoustic 
wave by the controller. In this case, since the amount of moving part decreases, if a system is 
stabilized further and changes the frequency of an acoustic wave continuously further, what the 
decussation include angle of a laser beam 31-32 is continuously changed also for (inside of 1 
dot) is possible. 

[0042] 

[Effect of the Invention] This invention has an advantage which is listed to below. 

(a) After branching a laser beam with an optical branching means, **** is almost without a loss, 
since it can use for 2 flux-of-light interference, the utilization effectiveness of light is high, 
therefore the exposure time is also short, ends and is strong to the effect of an oscillation etc. 

(b) By rotating the exposure head which is the stable system, the direction of a diffraction 
grating is made to arbitration. 

(c) Since lenses are not used, the effect of the aberration of lenses etc. is avoidable. 

(d) It becomes possible to attain miniaturization and lightweight-ized -, and automation, 
especially can do very small [ an exposure head ] and lightweight, and the stability of equipment 
is high and production of a highly precise diffraction grating can be performed. [ of equipment ] 
[0043] Therefore, by this invention, 1 exposure head part is small and lightweight, it is a simple 
equipment configuration, and the decussation include angle of the 22 flux of light can be changed 
into arbitration, diversification of a pattern is free, there are few burdens of 3 tuning, and the 
diffraction-grating plotter with which are satisfied of above all to which the highly precise profile 
of 4 each can produce a diffraction grating [ **** ] continuously is offered. 

[0044] 



[Translation done.] 
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[D ra wing 1 ] 
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